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aacpennoBa nopropyioaafl ronoBKa c pacnm-^ 
parctnnM xoHjcoM, § npo^wxbHyio YpytSy c v*-" 
BepxHHM ynopoM 5 ycTaHo«noHHHft naa hbm ; ; y 

BKOpb, COCTOBIOBft H3 B6pXB0TO B WOKHBTO 

KoocyxoB. nonoci* uexcay bot^mmh coo6nieHa ; 
c nonocrtio cepjaeTHHKa, o r n b i a » - 
m e e cfl T6M t hto, c nem>» ynpomemifl. 

KDBCTpyKUHB B noBMraOHHS 8<J4>eKTHBH0CTB 

era patfora 3a cie* BcknxroBBfl no^powe- . 
bus otibanaol -wmoHBH BTOl^np^^*; ^^ 
yoTaBOBiieB o B03iitMitBOCTwtoceBaro nepe- ^ 
MemeHBfl mwn> cejwenHBKa B noflppyKHBeB 

b 06eWCT0p0B, XIpB W>M BepXHHfl B BBXKBft - 

KoxyxB flKop«.cBa6«eKM cooirorcTBeBHo Be- 
noAB«3KBUM BnoflBBJKHi^ync^aMBjoepaayicpiB- 
fAB co cretflcaMB Kxwcyxa h cepneiHHKa aaKf- ; 
niynto xaMepfei, coc«BBenB«e c bojioctmo 
cepaeimsKa, a uemny ynopaMB paaMexaeBW 
caMoynnoiBflKXSBecB MflroneiM, Koropwe b ^ 
nepaooieM noncwceBBiL pacnoroxeBM BnyT- 

pB KOXCyXOB. 
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jwcr co(k H rttapaanHMecKyio xasiepy 7, 
coo6uichk>-k> c nonocrbw 8 cepaeMHtiKa 1 
nocpoocTBOM paxmajibiaxx xananoB 9. 
«^nonBHXHiJo cexropu 5 b paobieM nono- 
xeHMH onpehe/wioT Hapy*HwA AHaMerp nop- J ' 
„ o6pa^0BaBUiuxcfl i; n. .P 63 ^^;^:* H a t ^xor o pu ft • paseH bh yrpoHH 8M y ah aMerpy 
B™;,x^pc^ pacnonojKeHHoA hba'|||1 

xtf*.*' ' ll^Bwiue k: 



Mcnom>3OBaH0 npu ycxaHOBxe Mero/urwMocKKX 
nnacnapefl b Mecrax uapyuieHHA ropMOTHNHo- 

CTR^06caAHKX KOAOHH He$rar;*OC, BOA»HMX H 
>B30BWX CXBaatHH, ~ " 

pe3b6oBUx| 

^MaBecnio >crpoAcrBo Ami- peMOHTa 06- 10 
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nef*xpuBarem>, AopHHpym^ ~ 
coCTwria^ 
X HKopb h >HflpoxAMepy 

^ Hau6oneel6nH3KHM no . TexHUHecxo A 5 cym-* 
tocthji. AOCTnaraeMOMy peaynfcTaTyT kv: H3o6- 
pei^HHw fiBiweiCji ' ycrpoAcrBo ajw peMOH- j 
Va r ofcaAHoA kxwiohhu, BiunoHaxmee nomft;--;-.;^ 
cepne khh x, ^.Ha khjkhgm .xohub jco roporo -.A* : 'V-5* 
*3axpetweHa AopHHpytotcasi pwobm c pocuwpji- • 20 
KoiHM KoiycoM* . npoc^HJibuyic>; Tpy6y c^aepx- \ ■> 
hhm ynopox* h ycTaHoBJieHHwA HaA hhm *xopb, / 
cocrosimifA ho Bepxnero h HWKHero JowxyxoB, • 
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HHblA C 06eHX CTOPOH JlXOpt, COCTOfllUHA ^^^^ 

•AByx xo»cyxoB: BepxHero 12 h HMjKHero ^p^^ 



^f^^;AOAOCTS> M€9KAy KOTOpUMH COOCuxeHB C HO- 

S *'i?5.f HOC TbJO CepA© HHH KB 
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HeaocrarxoM yxaaaHHboc yCTpoflCTB n&- 



3yKinH e \ c^c 0 0 tb ere TByxmHM xojxyx om h ' l fj0 
cepAe^KOM;raApa^ 18 " 

%*$19~l nocneAHwe, a^rajoxe nonocrb 20 ^ ^ 
MOKAYj. c aMoyn/10 rHfliowHMHCJ? MawxeraMH 14l 
5,\coo&ieiat ~*cr nonocrbw o nocpeA-?» 

CTBOM paAHBABHUX KflHa/IOB 21-23. 

HwkhhA xoueu cepAesKHKa oxaHHHBaercsi 
; 6ainMaK0MT24 ^c, o6paTHMM xnanaHOM 25 . ^ 
|§ ycTpoAcTBO ^ cnycxaercfl b CKBajKHHy Ha?/ 
xonoHHe MacocHO-KOKiipeccopHux Tpy6 26. 
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™c^Bp^KWi:pe^^ 
Tkm- axopcM b Mecrax 3aAenneHM5iTc:;HeA vf^ 

niiameK sixopsi. 
V Ue/ibH^o^peTeHHfl-ynpoiaeHHe xoHCTpyx- 
. , hhh b noBuueHHe 3tH>exrHBHocm ero pa6or- 
' ;^c£.jin*." , a>-CT»' HCKTnoHeHHH noBpexaeHHH .oGcao- 



Ha cepAesuuxe 1 hba h hoa HKopeM pacno- : . 
nojxeKU hpy^cHHbi 27 /h 28. . S^i: 

ycTpoAcTBO pa6oraor.c«eAyKiuHM °^ fl "&&^ 

""^S^^^M^^^yCMWr B CKBa^^ 

jkhmV b 3OHy°peM0Hra 'o6cbahoA xoaohhw ^ ' 
29 Ha HacocHo-xoMnpeccopHWX rpy6ax 26, 
b KOTopoA co3Aax>T flaBJieKHo nyreM 38- 
KB «:xH r XHAKOCTH # xoTopasi, nonaAafl nepe3 ; 
pamanBKbie xauanu 21 - 23 h 9 . . .. . ;i 
^ite^' noc^erc^ rSP^«Kbpfc!>CTa- 3 ^ (^l*Hr. -1); b Eawepw 7. 18 h 19 »b^| 
TOBnea c bo3m 0) khocii,k) oi^ro nepeMeme- ^n^n, 20^e W y ynnoTHHTem-HMMH mbh- ^. 
Vm« Mom. c^pne^HHKa h * ncwipyiraHeH c ; ^ '^^e^^v«iH 15. ioJta^eT aawieime . . ^ 
^o6«ix bropoH. npu »n>M BepxtmA m mnanft . v^oAHOBpeweMHO MB ^ ctchkh j. icojKjfx ob 12 h 
^^W«opiibiia6ice«M coorBeictBemiB r y, ^13^SMoiwt«w«-»««ot.14 ■ 15 

' ' > -'Ha-:&to*^P#? ft ^ 

— *x^eon(^Baji cwjijr ccwpoTHBneHioi npyxmi r .^;j - I 

27ln 28,?flBMrfliore».B npomBononoKHwe 



r h en b abioxhmj^V noABHaxiaiM ^ ynopaMn; > q6pa^4o |: 
E3VT0OIHMH co^creHKBMH Ko»yxa H cepAeMHH-^- ^ 



*v^^»1V»*"y™*' KaMe P u ' coeAHHeHHwe 




c no- 

ziocrtx) cepnesHHxa, a ^ejKAy ynopavm 
po3Meme«iJ caMoynAprHHianHecfl * Maroxe- 
tu p xoropwe & Hepa6o<teM nonojxeHMH pacno- 45 
jiotteto* BHyrpn xoxcyxoB. 
j^Ha 4>Hr.. 1 H3o6paxeHO ycTpoAcTBO, 
iabA bha; Ha 4>ht. 2 to -ace. 
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BUfl - MOMeiST'- A0pH0BBHH5I J HB <(lHr, 3 Ce- 

HeHBeYA— A^hbJ <^ht # 1; .Ha^Hr.;4 - # ce-ie- * 



CTopowbi ao no/THoro oxanui nocneAHKX h 
ocBo6o}KAQior ynnoTHHTenbHwe MamxeTti 
1*4 h 15, Koropbie pacnpflMnsiJici,, ynHpaxrr- 
ch b o6caAHy» xononHy 29, o6pa3y« c ee 
cTeHxoA rHApaBAHsecxyio xawepy 30. IIoa , 
AaBjiewiei^jicHAKocTH ynpyran AHa+parMa 4 ^ 
Ae<jK) pmh p ye tca * h « ne peMew a e t noABH)KHwe 
cexropbi 5uiq ynoji; orpauHHHBawoiHX BMCTy^ 




^ ycrpoAcTBo' cocTOHT^ H3 ? nonoro cepAe'iro* 

KB ;1,.(CM. l) ( HB KOTOpOM xeCTKO 3BK- 

fpcsmeulc boabk?khum p acuiH ps ksqhm . > koh y— 
'c6M|2£4»pi^pyranHA AopH^BjjKopnyceJ.^ ' 



Bj Kopnycep.3 < 
^KoT^bro 3axni0MeHbi ynpyi^^AHa4>parMa A,' 
npABHxaiMe cexTopw 5 k noABH>KHi>ie xontr- 
ua 6. IlpocrpaHCTBo, orpammeHHoe xopny- 



com'3 h ynpyroA AHa+parMoA 4, npeAcraB> 



; v noB^a/icopnyca % 3 ^op^p^ero aodhb^h ^ 

5 M^npo^rHJttH^Tp^ HOA AeACTBHeM 

;r ycHAKfl, co^»oeMoro iwxyxoM 13. iepe3 
^ ■ npy^Hy ; 28|^Ha- TO ynop H ;b/ 

^nepBoiiflqamTOA;^ nepeMeiuaciCH^PH^ 
Haeawaer Va ■ pacuiHpfliauHA xoHyc 2 h txe- 
^jopMiipyeTCH (cm. hb 4>m\ 2). riponcxoAHT 
kbk 6bi saxnHHHBaHMe npocJninBiioA xpy6w 




--'ft.-'..-" 



j lo-i m 

lO d oCcaflH^ft KonoMMe l!0. fl.inec oa cmpt 
nDBUWi ihh jia&nemoi b xaNiepe 30 coaaaer- 
■\ en ycHJiwe juto npoTacKHBSHnfl aopHHpyxxueA 
■^ronoBKH c KOHycoM 2>no^Bceft nnnne npo- 
4>Hm>Hofl Tp>6bi'10 t npH KoropoM BMecre 5 
iC ^ c e poe mmh KOM^it h a mm Haw r •noflMMMaTbCii^v 
Fflerami 2 7 ^ 12iM^M|l4 ; ' OflHOBpeMeHHoi 
hq cimxa* flaWeHHV B^fp>*6ax, c noMOMbio { 
^ TaneBofl cHcreww . ( He K M3o6pcoiceHa) hbcoc- ; 
^Ho-Koxmpeccopicbbi^Tpy6aM 26 co3Abk>t^ 1 10 
jnonojnmTeJibHMfl^HaTSir^ripH 3tom, nepeMe- 



^maacb BBepot^i^y^2/npenBapHTenbHO 
I pacnmp«eT; nl»<ti^H)i^Tpy6y 10. Bcneaj 

* flops c HapyicHk^flH BMerpoM, HecCxonMMMM 1 S 
r'nna nonHofl jae4K>pManHH npo<J>HnbHofl Tpy6u . 
10 BHyrpn peMOHmpyeMOft rpy6u h o6ecne- 
joeimst nnoruoro ; KOHraKTa uenuxy HMM. . B|f ; . 
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np^uecce npoxoKAeMtm noHyca m nopHv**.- 
pea Tpytfy nocnexiHSiH ynep*HBaerc* ot CMe- 
luemm ynopoM 11.! , 

no flOCrH*eHHH paCIUKpSIKXUHM KOHyCOM 2^.^ 

ynopa 11 nocneawMfl h flerajm 28, 13, ; , 17^1;^, i 
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ru 14 h 15. nocne aroro ycTpoJteTBD«i 
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H36exan» noBpeacaemtH ofcanHoft kojiohhnJ 
. AKopeM. vu.-^ 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 1 8 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 11. 

When expanding cone 2 reaches stop 1 1 , the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 
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for figure] 
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Fig. 3 
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